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Introduction 


Engineering Math IV consists of one program: 
TRIANG. 


TRIANG will solve for the three common unknown 
triangles (side-side-side, side-angle-side, angle-side- 
angle) and also can solve from three Cartesian 
coordinates. TRIANG solves for all sides and angles in 
any angular unit (degrees, radians, or grads), 
calculates area, and tests for equilateral, right, 
isoscoles, obtuse, and scalene properties. 


At the end of each section of the manual, there is a 
description of the program variables. These may be 
useful if you want to examine intermediate results. 
Use the Backup instructions in Appendix B to make a 
working copy of this tape. See Appendix C for 
Maintenance instructions. 








Triangle Solutions 


This program can solve triangles and test them for 
certain properties, given any one of the four 
following data sets: 


1. Lengths of three sides (SSS, side-side-side). 


2. The lengths of two sides and the size of the 
included angle (SAS, side-angle-side). 


3. The length of one side and the sizes of the angles 
on each end of that side (ASA, angle-side-angle). 


4. The locations of the three vertices of a triangle in 
Cartesian (rectangular) coordinates. 


When provided with any one of these data sets, the 
program will calculate all unknown sides and angles, 
calculate the triangle’s area, and test the triangle for 
being equilateral, Isoscoles, right, scalene, and/or 
obtuse. 


Alt calculations are carried out at the maximum 
available precision, which is generally eight to nine 
significant digits. All results are displayed to ten 
significant digits, although to allow for the small 
errors inherent in some functions, sides and angles 
are rounded to seven significant digits for logical 
testing for being right, equilateral, etc. 
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The three sides of the triangle are A, B, and C. The 
angle opposite any side has the name of the side, so 
angle A is opposite side A and Jies between sides B 
and C. 


Calculations may be made using any angular units: 
degrees, radians, or grads. However, if the angular 
mode is changed, the program must be restarted by 
pressing (SHE TJ(SPC: again. 


To load the TRIANG program, insert the tape in the 
recorder and press the ‘Play’ key. Turn the computer 
on, make sure the mode is set to DEF, then type: 
ODOADOTMDAIM GEC and 
press (ENTER). After the prompt sign (>) appears, 
press SHFT)(SPC%. 








The program’s name wil! be displayed: TRIANGLE 
SOLUTIONS. Press CENTER?) to clear this display. 
Next, the copyright notice will be displayed briefly, 
then the menu will start: 


{C) 1981 TANDY CORP. 
MENU: 

SOLVE SSS: SHFT-A 
SOLVE SAS: SHFT-S 
SOLVE ASA: SHFT-D 
SOLVE 3 POINTS: SHFT-F 


If the end of the menu is reached, the program will 
display: SHFT-C TO REPEAT MENU briefly and then 
end. This is to prevent repetitive listings of the menu 
to a printer, if one is attached to the computer. 
Pressing (SHF TJ(6)will restart the menu. 


As each option is displayed, you may either press 
CENTER} to skip to the next option display or enter 
the shift-letter as appropriate to execute the desired 
function. it is not necessary to have an option 
displayed to use it. The program will respond toa 
shift-letter command at any time as long as 
execution is stopped (such as for display or input). 


After completion of any problem, TRIANG will stop. 
Enter GHF TC) to redisplay the menu or another 
valid shift-letter to restart the program for a new 
problem. 





SSS Option 


Press (SHF_1J(A; to soive a triangle for which the 
lengths of the three sides are known. The program 
will ask for the sides’ lengths in order A-B-C, then list 
the three angles and the characteristics of the 
triangle and return to the menu. 


Example * 


Solve a triangle with known sides of lengths 12, 5, 
and 13. 





Computer displays: You type: 
(SHETXSPC) 
TRIANGLE SOLUTIONS (ENTER) 


(C) 1981 TANDY CORP Displays briefly 


MENU: CENTER) 
SOLVE SSS: SHFT-A i 
SIDE A? 
SIDE B? 
SIDE C? 


ANGLE A = 67.38013505 
ANGLE B = 22.61986495 
ANGLE C = 90, 

AREA = 30. 

RIGHT 








SAS Option 


Press (SHE T)CS) to solve a triangle for which two 
sides and their included angle are known. These are 
assumed to be sides A and C and angle B. After 
solution, the program will display the two unknown 
angles and the unknown side, the triangle’s 
characteristics, and return to the menu. 


Example 


Solve a triangle with side A = 3, side C = 4, and 
angle B = 90 degrees. 


Computer displays: You type: 
(SHET)S) 

SIDE A? CENTER) 

ANGLE B? @I@MENTERD 

SIDE C? 

SIDE B = 5. 


ANGLE A = 36.86989765 
ANGLE C = 53.13010235 
AREA = 6. 

RIGHT 





ASA Option 


Press (SHF T)() to solve a triangle for which one 
side and the two angles adjacent to that side are 
known. These are assumed to be angles A and C and 


side B. 


Example 


Solve a triangle with a side of 6 and two adjoining 


angles of 30 degrees. 


Computer displays: 


ANGLE A? 

SIDE B? 

ANGLE C? 

ANGLE B = 120 

SIDE A = 3.464101615 
SIDE C = 3.464101615 
AREA = 5.196152423 
ISOSCOLES \ 
OBTUSE y 


You type: 


(SHED) 
DENTE 
CEXENTER) 
DOENTER) 
CENTER) 





(ENTER) 


3 Points Option 


Press (SHF TJ) if the coordinates of a triangle’s 
vertices are known. The program will assume the 
three vertices are called A through C and that each 
has coordinates (X,Y). Angle A is that associated with 
vertex A, etc. The program will solve for all three 


sides and all three angles. 


Example 


Solve the triangle whose vertices are at points (5,8), 


(17,-4), and (9.5,15). 
Computer displays: 


VERTEX A X-COORD? 
VERTEX A Y-COORD? 
VERTEX B X-COORD? 
VERTEX B Y-COORD? 
VERTEX C X-COORD? 
VERTEX C Y-COORD? 
SIDE A = 20.42669822 
SIDE B = 8.321658488 
SIDE C = 16.97056275 
ANGLE A = 102.2647738 
ANGLE B = 23.45902408 
ANGLE C = 54.27620217 
AREA = 68.99999999 
OBTUSE 


You type: 


CGHETIE) 
GIENTER) 
C@XENTER) 
OMIENTER) 
CO@VENTER) 
MOBENTER) 
COGXENTER 
CENTER) 








Variable List 


A—Side A 

B—Side B 

C—Side C 

D—Angle A 

E—Angle B 

F—Angle © 

G,H—Coordinates of Vertex A 
|,J—Coordinates of Vertex B 
K,L—Coordinates of Vertex C 
N—Logica! Flag 
X—Mode-Independent Right Angle 
Y—Mode-Independent Straight Angle 
Z—Area and Loop Counter When Rounding 





Appendix A 


The four Engineering Math packages consist of nine 
programs designed to handle a variety of algebraic 
and elementary calculus problems. The contents of 
the packages are: 

Description 


Package Program 


Engineering GAUSS Gaussian matrix 


Math | reduction 
(26-3525) MATMUL Matrix multiplication 
MATINV Matrix inversion 


Vector arithmetic 
Complex arithmetic 
Advanced trig and 
exponentials 


Engineering VECTOR 
Math II COMPLEX 
(26-3526) ADVMATH 


Engineering SIMEQ Linear simultaneous 

Math It equations 

(26-3527) PCALC Polynomial math and 
calculus 


+ Engineering TRIANG 
Math IV 
(26-3528) 


Solution of triangles 


The functions of the programs are as follows: 


GAUSS—Can complete a Guassian reduction of a 
square matrix from 3x3 to 10x 10, display the 
reduced matrix, and calculate its determinant. 


MATMUL—WIill multiply an Ix J matrix by adxK 
matrix, displaying an |x K matrix as the product. 
lJ + JK must be less than or equal to 108. 


MATINV—WIIl calculate the inverse of a square 
matrix, from 3x3 to 6x6. 


VECTOR—Provides all common vector operations in 
three dimensions in both Cartesian and polar 
coordinates: addition, subtraction, dot product, cross 
product, angle between two vectors, and direct 
conversion of a vector between rectangular and polar 
coordinate systems. Chain operations are allowed. 
The mode may be changed between polar and 
rectangular at any point during program execution 
without adversely affecting intermediate results. 


COMPLEX—~ Provides for the most common complex 
number arithmetic operations: addition, subtraction, 
multiplication, division, calculation of magnitude, 


. conjugation, base-e logarithms, e to complex powers, 


sines, cosines, arc sines, and arc cosines. Chain 
Operations are allowed. 


ADVMATH—Provides 24 common trig functions in 
degree or radian measure. It also provides logarithms 
to any base and an exponentiation function which 
can raise negative numbers to positive or integral 
negative powers. 


SIMEQ—Solves systems of up to nine finear 
simultaneous equations for all unknowns. It can also 
be used to complete a Gaussian reduction of 
matrices from 2x2 to 9x9. 


PCALC—Provides common polynomial functions and 
calculus solutions for polynomials to the ninth order. 
Included are: evaluation of the polynomial at any 
point, calculation of an exact derivative at any point, 
calculation of an exact integral between any two 
points, and Newtonian root search. 


» TRIANG—WiIiII solve for the three common unknown 
triangles (side-side-side, side-angle-side, angle-side- 
angle) and also can solve from three Cartesian 
coordinates. TRIANG solves for all sides and angles in 
any angular unit (degrees, radians, or grads), 
calculates area, and tests for equilateral, right, 
lsoscoles, obtuse, and scatene properties. 





Appendix B—Making a Backup 


A Backup is a tape copy of a program and is an 
extremely effective method of insuring that an 
accident or equipment fault will not result in the loss 
of software. Your first action as owner of the 
Engineering Math IV Package should be to make 
working copies of the original cassette(s) and then 
put the originals away in a safe place. 


Although it may be possible to make direct copies 
using two cassette recorders or on cassette 
duplicating equipment, the most reliable method is 
to use the computer itself to make the Backups. 
Also, for frequently used programs, you may wish to 
put them on separate cassettes for easier loading. 
Here are step-by-step instructions for making a 
Backup: 


1. Connect the Cassette Interface to the cassette 
recorder and install the computer in the Cassette 
Interface. 


2. Place the cassette containing the program(s) to be 
copied in the recorder and either rewind the tape 
to the beginning or position the tape to a blank 
area just prior to the desired program. Place the 
recorder in the ‘‘Play” mode. It is recommended 
that the volume control setting be between 8 and 





10 on your recorder. If your recorder has a tone 
control, set it at maximum treble. 


. Turn on the computer, make sure that it is either 


in the DEF mode or RUN mode and type in: 
MOOMAIMC name 7) (name refers to the 
name of the program to be copied}. To make 
absolutely sure that the program has loaded 
correctly, use the loading verification procedure as 
described in the sixth instruction of this appendix. 





. When the program has been loaded into the 


computer and the cassette has stopped, remove 
the cassette and replace it with the cassette which 
is to receive the. program’ copy. Either rewind the 
tape to the beginning or position it to the point 
where the copy is to start. You should leave about 
ten seconds of blank space if the copy is to follow 
another program on the same cassette. Place the 
recorder in the “Record” mode. 


. Make sure that the computer is in either the DEF or 


RUN mode and type in: C)S)AIWXEIZ name 
(*). The recorder will save your program. 


. Now rewind the cassette to the blank space just 


prior to the program, put the recorder into the 
“Play” mode and type in: MMO MDMZ 
name @). 





This is the computer’s verifying function. The 
recorder will start and compare the cassette copy 
with the program in the computer’s memory. If the 
copy is good, the recorder will stop at the end of 
the program and the prompt sign (>) will reappear 
on the display. If an error occurred during the 
verification, the display will show an error 
message such as: 5.0.0... 


If the error message appears on the display, check 
the recorder volume setting and try the CLOAD? 
function once more. If you still get an error, the 
tape copy is probably damaged. Use the CSAVE 
function once more and verify the load. It is 

. recommended that you use Radio Shack Supertape 
or TRS-80 certified cassettes for backing up your 
Pocket Computer programs. 


. Backup each program using Steps 1 through 6 
above. 


. Put the original cassettes away in a safe place and 
use them only for making working copies. 





Appendix C— Maintenance 


Maintenance of your Pocket Computer System is not 
difficult. Attention to the simplest points listed 
below should provide the best reliability and 
satisfaction: 


1. Keep your program cassettes in their boxes when 
not in use. Do not expose cassettes to 
temperature extremes or magnetic fields. Never 
touch the exposed surface of the tape on the front 
edge of the cassette. 


2. Clean and demagnetize the tape heads in the 
recorder at regular intervals. Foilow the 
recommendations in the cassette recorder’s 
manual. 


3. The most reliable loading and saving is achieved 
by operating the cassette recorder on AC current, 
rather than batteries. 


4. Use only fresh alkaline-type batteries in the 
recorder and Cassette interface when operating 
your system away from AC current. 


5. Always press the recorder’s “Stop” key 
immediately after loading or saving a program. 
This wilt release the pressure on the rubber roller 
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which pulls the tape and prevent the rolier from 
developing a permanent “flat” at the point of 
contact with the tape. 


6. Always turn the computer “OFF” before installing 
it in or removing it from the Cassette Interface. 


7. After removing the computer from the Cassette 
Interface, be sure to reinstall the protective plug to 
keep dirt out of the connector on the computer. 
Never touch the exposed parts on the Cassette 
Interface. 














RADIO SHACK SOFTWARE LICENSE 


A. Radio Shack grants to CUSTOMER a non-exclusive. paid up license 
to use on CUSTOMER'S computer the Radio Shack computer software 
received. Title to the media on which the software is recorded (cassette 
and/or disk) or stored (ROM) is transferred to the CUSTOMER. but not title 
to the software. 


B. In consideration for this license. CUSTOMER shall not reproduce 
copies of Radio Shack software except to reproduce the number of copies 
required for use on CUSTOMER'S computer (if the software allows a back- 
up copy to be made). and shall include Radio Shack's copyright notice on 
all copies of software reproduced in whole or in part. 


C. CUSTOMER may resell Radio Shack’s system and applications soft- 
ware (modified or not, in whole or in part), provided CUSTOMER has 
purchased one copy of the software for each one resold. The provisions of 
this software License (paragraphs A. B, and C) shall also be applicable to 
third parties purchasing such software from CUSTOMER. 














IMPORTANT NOTICE 


ALL RADIO SHACK COMPUTER PROGRAMS ARE LICENSED ON AN 
“AS IS” BASIS WITHOUT WARRANTY. 


Radio Shack shall have no liability or responsibility to customer or any 
other person or entity with respect to any liability, loss or damage caused or 
alleged to be caused directly or indirectly by computer equipment or pro- 
grams sold by Radio Shack. including but not limited to any interruption of 
service. loss of business or anticipatory profits‘or consequential damages 
resulting from the use or operation of such computer or computer programs. 
NOTE: Good data processing procedure dictates that the user test the 
program. run and test sample sets of data. and run the system in 
parallel with the system previously in use for a period of time 
adequate to insure that results of operation of the computer or 
program are satisfactory 
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